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(57)Abstract: 

PURPOSE: To make a flat brushless motor still thinner 
by arranging a plurality of coils and a rotor side magnet 
on the same plane in the brushless motor provided with 
the plurality of coils arranged in a concentric circle on 
the stator side and with the rotor side magnet. 
CONSTITUTION: Coils 13 are arranged in a concentric 
circle on a stator substrate 2 and a ring-shaped magnet 
1 9 is secured to the lower side face of a rotor yoke 1 8 
fixed to a rotating shaft 6 via engaging member 7. The 
outside diameter L1 of the magnet 19 is smaller than the 
inside diameter dimension L2 of the arranged shape of 
the coils 13 so that the magnet 19 is arranged inside the 
coils 13. In the rotor yoke 18, also, a notch 18A is 
formed at a mechanical angle of every 45° to a 
discoidal magnetic plate so as to define a yoke part 1 8B 
at an electrical angle of every other 180° . The coils 13 
are covered with the yoke parts 18B and the line of 
magnetic force from the magnet 1 9 is caused to go 
through a line passing through the rotor yoke 18, coils 13 




and stator substrate 2. 
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♦ NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The brushless motor characterized by having arranged the above-mentioned coil and 
the above-mentioned magnet on the same flat surface in the brushless motor which has two or 
more coils arranged by concentric circular at the stator side, and the magnet of Rota. 
[Claim 2] The brushless motor according to claim 1 characterized by having arranged the annular 
above-mentioned magnet in the inner circumference section of the array configuration of the 
above-mentioned coil arranged by the above-mentioned concentric circular one. 
[Claim 3] The brushless motor according to claim 1 characterized by having arranged the annular 
above-mentioned magnet in the periphery section of the array configuration of the above- 
mentioned coil arranged by the above-mentioned concentric circular one. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Table of Contents] This invention is explained in order of the following. 

The technique of the Field of the Invention former ( drawing 9 and drawing 10 ) 

Object of the Invention ( drawing 9 and drawing 10 ) 

The means for solving a technical problem ( drawing 1 — drawing 8 ) 

Operation ( drawing 1 - drawing 8 ) 

The 1st example of an example (1) ( drawing 1 - drawing 4 ) 

(2) The 2nd example ( drawing 5 and drawing 6 ) 

(3) The 3rd example ( drawing 7 and drawing 8 ) 
Effect of the invention [0002] 

[Industrial Application] This invention is applied to an especially flat brushless motor about a 

brushless motor, and is suitable. 

[0003] 

[Description of the Prior Art] Conventionally, in the so-called flat brushless motor which the 
magnet of Rota and the coil by the side of a stator countered, there is a thing of a configuration 
as shown in drawing 9 and drawing 10 . 
[0004] That 

• s * ' n drawing 9 , 1 shows a brushless motor as a whole, and two or more coils 3 are 
arranged by concentric circular on the stator substrate 2. Moreover, therefore the cylindrical 
shape-like bearing attachment component 4 is positioned by flange-like height 4A, and is being 
fixed to the through tube formed in a part for the flat-surface core of the stator substrate 2. 
Inside this bearing attachment component 4, Bearings 5A and 5B are held, and the revolving 
shaft 6 is supported pivotably free [ rotation ] through the bearings 5A and 5B concerned. 
[0005] Moreover, Rota York 8 which becomes by the magnetic member through the engagement 
member 7 is being fixed to a part for the point of the revolving shaft 6 concerned, and the ring- 
like magnet 9 has fixed in the location which counters the coil 3 by the side of a stator in the 
bottom side of Rota York 8 concerned. 

[0006] The rotation drive of the Rota section which becomes with a revolving shaft 6, the 
engagement member 7, Rota York 8, and a magnet 9 can be carried out by showing the 
configuration and physical relationship of the coil 3 of this brushless motor 1, and a magnet 9 in 
drawing 10 , and energizing a drive current to predetermined timing in a coil 3. 
[0007] 

[Problem(s) to be Solved by the Invention] by the way, the configuration which the coil 3 by the 
side of a stator and the magnet 9 of Rota countered in this kind of brushless motor 1 and 
intermediary **** — a problem with it difficult [ to make thickness of the brushless motor 1 
concerned thin by things ] — ******. 

[0008] This invention was made in consideration of the above point, and tends to propose the 

flat brushless motor which can be thin-shape-ized much more. 

[0009] 

[Means for Solving the Problem] In order to solve this technical problem, in the 1st invention, a 
coil 13 (23 33) and a magnet 19 (29 39) are arranged on the same flat surface in the brushless 
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motor 10 (20 30) which has two or more coils 13 (23 33) arranged by concentric circular at the 
stator side, and the magnet 1 9 (29 39) of Rota. 

[0010] Moreover, in the 2nd invention, the annular magnet 19 is arranged in the inner 
circumference section of the array configuration of the coil 13 arranged by concentric circular. 
[001 1] Moreover, in the 3rd invention, the annular magnet 29 is arranged in the periphery section 
of the array configuration of the coil 23 arranged by concentric circular. 
[0012] 

[Function] By arranging a coil 13 (23 33) and a magnet 19 (29 39) on the same flat surface, a 
brushless motor 10 (20 30) can be thin-shape-ized as compared with the case where a coil 3 
and a magnet 9 are arranged on a different flat surface, by one thickness of a coil 1 3 (23 33) or a 
magnet 1 9 (29 39). 
[0013] 

[Example] About a drawing, one example of this invention is explained in full detail below. 
[0014] (1) In drawing 1 which attaches and shows the same sign to a corresponding point with 
1st example drawing 9 , the coil 13 is arranged by concentric circular on the stator substrate 2 
which a brushless motor 10 becomes with a COC base material. Moreover, the ring-like magnet 
1 9 has fixed to the bottom side of Rota York 1 8 fixed to the revolving shaft 6 through the 
engagement member 7. 

[0015] Moreover, as shown in drawing 2 , it is the dimension L1 of the magnet 19 of the shape of 
this ring. Inside diameter L2 of the array configuration of the coil 13 arranged by concentric 
circular It is formed so that it may become small. Therefore, the magnet 19 is constituted so 
that it may be inserted inside the coil 1 3 arranged by concentric circular. 

[0016] Furthermore, Rota York 19 forms notching section 18A every 45 degrees on a machine 
square to a disc-like magnetic plate, and, thereby, York section 1 8B is formed by width of face 
of 45 degrees every 45 degrees by the machine square. It sets to the brushless motor 10 
concerned here, and is an electrical angle. 360 degrees is equivalent to 90 degrees of a machine 
angle. Therefore, York section 18B is an electrical angle. It is formed at intervals of 180 degrees. 
[0017] This York section 18B is formed so that a coil 13 may be covered, and as further shown 
in drawing 3 , a magnet 19 comes to show the magnetic circuit of the brushless motor 10 
concerned to drawing 4 by being magnetized so that it may become N pole or the south pole 
about one side, respectively. 

[0018] That is, the line of magnetic force B from a magnet 19 returns to a magnet 19 through 
Rota York 18, a coil 13, and the stator substrate 2. Therefore, by energizing a drive current to 
predetermined timing in a coil 13, the rotation drive of the Rota section which becomes in Rota 
York 18 and magnet 19 grade can be carried out. In addition, in the case of this example, it 
considers as three-phase-circuit both directions or uni-directional energization. 
[0019] It sets in the above configuration and is the dimension L1 of a magnet 19. Inside diameter 
L2 of the concentric circular array configuration of a coil 13 It is formed small and a coil 13 and 
a magnet 19 can be arranged on the same flat surface by considering as a configuration which 
separates a predetermined gap in the bore section of the array configuration of the coil 1 3 
concerned, and inserts a magnet 1 9 in it. Therefore, the stator substrate 2 for arranging a coil 1 3 
and a magnet 1 9 and the dimension H2 between Rota and York 1 8 It can be made small. 
[0020] It is the dimension H1 between Rota York 8 and the stator substrate 2 like before 
( drawing 9 ) in this way. As compared with the case where it becomes the dimension which 
applied the thickness dimension of a coil 3, and the thickness dimension of a magnet 9, the 
brushless motor 10 concerned can be thin-shape-ized much more. 

[0021] According to the above configuration, a brushless motor 10 can be thin-shape-ized much 
more by having arranged the coil 1 3 and the magnet 1 9 on the same flat surface. 
[0022] (2) Drawing 5 which attaches and shows the same sign to a corresponding point with 2nd 
example drawing 1 shows the 2nd example of this invention, and, as for the brushless motor 20, 
the coil 23 is arranged by concentric circular on the stator substrate 2. Moreover, the ring-like 
magnet 29 has fixed to the bottom side of peripheral edge section 28C of Rota York 28 fixed to 
the revolving shaft 6 through the engagement member 7. 

[0023] Moreover, as shown in drawing 6 , it is the inside diameter L3 of the magnet 29 of the 
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shape of this ring. Dimension L4 of the array configuration of the coil 23 arranged by concentric 
circular It is formed so that it may become large. Therefore, the coil 23 arranged by concentric 
circular is constituted so that a predetermined gap may be separated and it may be inserted in 
the bore side of a magnet 29. 

[0024] Moreover, as for Rota York 28, notching hole 28A is formed in a part of disk configuration. 
This notching hole 28A is formed in 45-degree spacing by the machine square on the machine 
square by width of face of 45 degrees (by electrical angle 180 degrees) (by electrical angle 180 
degrees), and York section 28B is formed by width of face of 45 degrees by the machine square 
among the notching hole 28A concerned. 

[0025] Therefore, therefore a magnetic circuit is formed in a magnet 29, Rota York 28, a coil 23, 
and the stator substrate 2, and the rotation drive of the Rota section which becomes in a 
magnet 29 and Rota York 28 grade can be carried out by energizing a drive current to 
predetermined timing in a coil 23. 

[0026] It sets in the above configuration and is the inside diameter L3 of a magnet 29. Dimension 
L4 of the concentric circular array configuration of a coil 23 It is formed greatly and a coil 23 
and a magnet 29 can be arranged on the same flat surface by considering as a configuration 
which inserts a coil 23 in the bore section of a magnet 29. Therefore, the stator substrate 2 for 
arranging a coil 23 and a magnet 29 and the dimension H3 between Rota and York 28 It can be 
made small. 

[0027] It is the dimension H1 between Rota York 8 and the stator substrate 2 like before 
( drawing 9 ) in this way. As compared with the case where it becomes the dimension which 
applied the thickness dimension of a coil 3, and the thickness dimension of a magnet 9, the 
brushless motor 20 concerned can be thin-shape-ized much more. 

[0028] According to the above configuration, a brushless motor 20 can be thin-shape-ized much 
more by having arranged the coil 23 and the magnet 29 on the same flat surface. 
[0029] (3) Drawing 7 which attaches and shows the same sign to a corresponding point with 3rd 
example drawing 1 shows the 3rd example of this invention, and, as for the brushless motor 30 of 
a core loess mold, maintenance immobilization of the substrate 34 is carried out through the 
spacer 31 in predetermined space at the stator substrate 32 top. The coil 33 is arranged by 
concentric circular on this substrate 34. Moreover, the revolving shaft 6 is supported pivotably 
by the bearing attachment component 4 of the shape of a cylindrical shape fixed to a part for 
the core of the stator substrate 32 free [ rotation ] through Bearings 5A and 5B. 
[0030] Rota York 38 was fixed to this revolving shaft 6 through the engagement member 7, and 
the ring-like magnet 39 has fixed to the bottom side of core 38C of Rota York 38 concerned. 
Moreover, the back yoke 35 which becomes with a magnetic material fixes the core 35C f and is 
being fixed to the bottom side side of the magnet 39 concerned. 

[0031] Moreover, as shown in drawing 8 , it is the dimension L5 of the magnet 39 of the shape of 
this ring. Inside diameter L6 of the array configuration of the coil 33 arranged by concentric 
circular It is formed so that it may become large. Therefore, the magnet 39 is made as [ insert / 
in the bore side of the coil 33 arranged by concentric circular / separate a predetermined gap 
and ]. 

[0032] As for Rota York 38, notch 38A is formed in a part of disk configuration here. This notch 
38A is formed in 45-degree spacing by the machine square on the machine square by width of 
face of 45 degrees (by electrical angle 1 80 degrees) (by electrical angle 1 80 degrees), and York 
section 38B is formed by width of face of 45 degrees by the machine square among the notch 
38A concerned. 

[0033] Moreover, in the back yoke 35, notch 35A is similarly formed in a part of disk 
configuration. This notch 35A is formed in 45-degree spacing by the machine square on the 
machine square by width of face of 45 degrees (by electrical angle 180 degrees) (by electrical 
angle 180 degrees), and York section 35B is formed by width of face of 45 degrees by the 
machine square among the notch 35A concerned. 

[0034] Moreover, York section 38B of Rota York 38 and York section 35B of a back yoke 35 are 
being fixed to physical relationship which counters on both sides of a coil 33, respectively. 
[0035] Therefore, therefore a magnetic circuit is formed in a magnet 39, Rota York 38, a coil 33, 
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and a back yoke 35, and the rotation drive of the Rota section which becomes in a magnet 39, 
the roke yoke 38, a coil 33, and back yoke 35 grade can be carried out by energizing a drive 
current to predetermined timing in a coil 33. 

[0036] It sets in the above configuration and is the dimension L5 of a magnet 39. Inside form 
dimension L6 of the concentric circular array configuration of a coil 33 It is formed greatly and a 
coil 33 and a magnet 39 can be arranged on the same flat surface by considering as a 
configuration which separates a predetermined gap to the array core of the coil 33 arranged by 
concentric circular, and inserts a magnet 39 in it. Therefore, the stator substrate 32 for 
arranging a coil 33 and a magnet 39 and the dimension H5 between Rota and York 38 It can be 
made small. As compared with the case where Rota York and a magnet are arranged on a 
different flat surface in this way, the brushless motor 30 concerned can be thin-shape-ized 
much more. 

[0037] According to the above configuration, a brushless motor 30 can be thin-shape-ized much 
more by having arranged the coil 33 and the magnet 39 on the same flat surface. 
[0038] In addition, in an above-mentioned example, although the case where notch 35A was 
formed in a back yoke 35 was described, even if this invention uses the disc-like back yoke 
which does not form not only this but notch 35A, it can acquire the same effectiveness as an 
above-mentioned case. 

[0039] Moreover, in an above-mentioned example, although the case where it considered as the 
configuration which inserts a magnet 39 in the bore section of a coil 33 was described, this 
invention can acquire the same effectiveness as the above-mentioned case also as a 
configuration which inserts a coil in the bore section of not only this but a magnet. 
[0040] 

[Effect of the Invention] According to this invention, a thin brushless motor is realizable much 
more by having arranged the coil and the magnet on the same flat surface as mentioned above. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the configuration of the 1 st example of the brushless 
motor by this invention. 

[Drawing 21 It is the perspective view showing the configuration of the 1 st example of the 
brushless motor by this invention. 

[Drawing 3] It is the perspective view showing the magnetization pattern of a magnet. 
[Drawing 41 It is the partial sectional view showing the formation condition of a magnetic circuit. 
[Drawing 51 It is the sectional view showing the configuration of the 2nd example of the 
brushless motor by this invention. 

[Drawing 61 It is the perspective view showing the configuration of the 2nd example of the 
brushless motor by this invention. 

[Drawing 7] It is the sectional view showing the configuration of the 3rd example of the brushless 
motor by this invention. 

[Drawing 8] It is the perspective view showing the configuration of the 3rd example of the 
brushless motor by this invention. 

[Drawing 9T lt is the sectional view showing the configuration of the brushless motor by the 
conventional example. 

[Drawing 101 It is the perspective view showing the configuration of the brushless motor by the 
conventional example. 
[Description of Notations] 

1,10, 20, 30 [ .. A revolving shaft, 8, 18, 28, 38 / Rota York, 9, 19, 29, 39 / .. A magnet, 35 / .. 
Back yoke. ] .... 2 A brushless motor, 32 .. A stator substrate, 3, 13, 23, 33 .. A coil, 6 



[Translation done.] 
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i8o° ) ©fflrjBJiESJhrfeO, ^R«J^» 



(4) 



«fBB¥5-3 44 7 0 1 



[0033] &tc^y?a-#3 stcto^xhmmcL 

©WK»3 5Afctfg|«ftT4!? (HS£JT 180° ) non 

cc^«cftr45° i8o- ) ©«r»j3EStir*j 

45" ©erjejsR stress. 

[0 0 34] £fcn-£3-^3 8£>3-^3S3 8 BR 

3 3 *#&A,r**fij-r £ <fc ^ &ffi«ia«ccHS £ nr ^ 

[0 0 3 5 ] fi£or^y*y b 3 9, U-^3-^3 

8, 3<0\s3 3RU'*y2a-#3 5(iC<}:-oxM$m$g 

38, n^^3 3R^^^3-^3 5fr^:^P-^ 

[0 0 3 6 ] jy±<D«0KC;tel>T\ v^*^h3 9<D?f 
T^tffiL 5 -OU 3 3 <DHitntt<O^J»tt©rt0^- 

ti/c3>fjl/3 3<DBB9tl^SBtCv^*'.V h 3 9Zffil£<D 

J)133 SO'v tf* y h 3 9 £|h|— ^ffiiKiHgT £ C 
£#-C£& 0 g£oTn-Ob3 3SO'7^7 h 3 9£gB 
S3r2>fc#)<DX <r-Z 32^0*0-^3-^38^ 

JtbT, ^7^1/^^3 0^-giIMW^ 
[0 0 3 7] «±<D«j&SCCj:*i«. 3^;l/3 3Mv^ 

UX*-jr3 0*-JI8iWffl{k-J-*Ci*sr**. 
[0 0 3 8] <C*J±a<DHj»«K:*j^r tt. * 3 - 
*3 5 «C^SP3 5 A£^S0/cJ#£CCOl>r^fc 



[0 03 9 ] *fc±SE(DjaB«tc*Jl>rtt % 3>f;l/33 
[0040] 

WV*V h*H-¥H±fcE«Lfccifc<fc^ -R 
[0MOffi*^Si^] 

[01 ] *»9B«:J:*^^U^*-^©»lia 

[02] *milC£2>-75*sl>X*:-9<Dmim 
[03] vy*^KD»»^^->*^-r«4»H"C* 

So 

[04] fiB^B^»fia»*^rffl»mKfflia'c* 

20 [05] *«W(Cj:-5^^U^*-^0»2|Ut«© 

[07] *«W«:±S^^U^*-dr(D»3iaS«l© 
[0 8] *«WCCj:^^^U^*-»©»3jB»«© 
[09] gEfcfflce J: ^^^U^^e- ^©SM^tBr 
30 [010] <fc^^^u^-^©3»j5E«r^-r 

$«S0r£>s. 

[ffiP#(D^] 

1, 1 0, 20, 3 0 ^7^UXt-^ 2, 32 

Xf-^IE 3, 1 3, 2 3, 3 3 

6 8, 1 8, 28, 38 D-#3- 

£\ 9, 1 9, 29, 39 v^*?K 35 ^* 

y?a~? 0 



[01 ] 




[03] 




a3 v^7^44^- 



14] 



18 B 



2 13 



4*H¥5-3 44 70 1 



[H2] [05] 



10 




B6 %2 **%'Woti& 



[H7] [^g] 




6 



(6) #13^5-344 7 0 1 



[08] 




B 8 *3**ttflMjMS 



